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© Speech communication system and method. 



© An electronic system and method for commu- 
nicating and composing messages by means of 
speech spoken into a microphone (11). Speech sig- 
nals output by a microphone when select words of 
speech are spoken therein, are computer processed 
and analyzed by a computer (19) to generate select 
code signals. The body of a message is formed 
either of such code signals generated when select 
speech is spoken and computer analyzed or when 
the results of such analysis, select code signals, are 
employed to query a memory in which a plurality of 
messages are stored, to selectively reproduce a 
message or messages therefrom to comprise the 
information or message desired to be transmitted, 
t— The identity of the sender or message composer 
^ and one or more recipients of the message or mes- 
sages so formed, are functions also effected by the 
^ computer analysis of speech signals generated when 
O select words of speech are spoken into the micro- 
I/) phone. Routing instructions or switching codes for 
O the message are also generated as a result of 
^ speaking select speech into the microphone, either 
© by computer analysis of each word or group of 
words spoken to generate codes defining the switch- 
|jj ing codes or by employing codes to generated to 
query a memory to generate the switching signals 
and incorporate same in a series of code signals 



defining the message to be transmitted, the identity 
of the sender and recipient(s) and such switching 
code signals. In a modified form of the invention, all 
or part of the body of a message is formed of 
digitized analog speech signals generated when 
words of speech defining the message are spoken 
into a microphone is sequence with other words of 
speech defining the recipient of the message and 
routing instructions or switching signals. Other func- 
tions relating to the message or messages so gen- 
erated may also be controlled by computer analysis 
of speech signals defining select control commands. 
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SPEECH COMMUNICATION SYSTEM AND METHOD 



BACKGROUND OF THE INVENTION 



This invention is in the field of message com- 
posing and transmission, particularly under the 
control of one or more electronic computers in a 
manner to simplify communication between in- 
dividuals, such as executives of corporations, al- 
though is not limited to such personnel. In its 
ultimate form, not only are messages composed 
solely by speaking select speech into a micro- 
phone, but additional information relating to the 
identity of the sender or person composing the 
message or messages and routing or switching 
instructions are similarly generated, A speech rec- 
ognition computer is employed which recognizes 
speech signals generated on the output of a micro- 
phone and generates coded electrical signals 
which are applied to compose and/or record the 
message and define or compose additional mes- 
sages or portions of the signals which define the 
message, to identify the sender or sending station, 
the recipient or recipients and their locations as 
well as switching signals which are employed to 
automatically route or transmit the message over a 
switching network to the one or more intended 
recipients thereof, thus eliminating the need to 
send and receive printed matter or to operate a 
manual device, such as a keyboard or typewrit- 
er.Auxitliary communication functions, such as im- 
mediate indication that the message has been 
transmitted and received in its entirety, the activa- 
tion of a warning device, display or verbal means 
for indicating that the message is recorded at the 
receiving end and awaiting reply, an indication as 
to its importane or priority, tiem of message trans- 
mission and receipt.etc. are also effected by 
means of select speech and computerized speech 
signal processing and analysis. 

DESCRIPTION OF THE PRIOR ART 



The prior art consists of facsimile systems re- 
quiring typewritten or hand written message com- 
position to generate the hard copy to be used in 
message transmission, keyboard generated and 
transmitted messages and personal telephone 
trnsmitted spoken messages which are magnetical- 
ly recorded by a telephone answering machine.AII 
of such prior art systems require substantial phys- 
ical effort on the part of the person composing the 
message to operate the keys of a keyboard and/or 
dial a telephone number. 



Summary of the Invention 

Accordingly it is an object of this invention to 
provide a system and method for automatically 

5 composing messages in accordance with select 
speech spoken into a microphone by a person 
seeking to compose one or more messages. 

This invention relates to a system and method 
for communicating, particularly between individuals 

70 or individuals and groups, wherein human physical 
effort is reduced or minimized. In particular, the 
invention is directed to electronic means for rec- 
ognizing when select words of speech are spoken 
into a microphone and generating either or both 

rs message defining signals and message transmis- 
sion control signals as a result of such electronic or 
computer analysis. In addition to reducing human 
effort in effecting message composition and trans- 
mission, the system and method provides means 

20 for substantially reducing the time it takes to com- 
pose and transmit messages and to determine if 
the messages are properly received and recorded. 

Embodiments in accordance with the invention 
provide a system and method for effecting both the 

25 composition and automatic transmission of mes- 
sages, utilizing select speech to both compose and 
control the transmission of messages. 

The system and method provides communica- 
tion between individuals or an individual and a 

30 group wherein the recipient or recipients of a mes- 
sage or messages are not immediately available to 
receive and read or listen thereto, and wherein both 
message composition and transmission and con- 
trolled by means of select verbal speech. 

as The system and method can compose mes- 

sages and effect the automatic transmission of 
messages by speaking select speech into a micro- 
phone and computer processing and analyzing the 
speech signals output by such microphone, 

40 wherein instructions relating to both the composi- 
tion and transmission of messages may also be 
automatically derived by speaking select speech 
into the same microphone. 
The system and method can 

45 compose messages formed of digitized speech 
signals recorded in a memory for automatic trans- 
mission, wherein such automatic transmission is 
effected and controlled by signals generated when 
select words of speech are spoken into a micro- 

50 phone. 

The system and method can 
compose messages formed of digitized speech 
spoken into a microphone and coded electrical 
signals reproduced from a memory in response to 
speaking select words of speech other than that 
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defining the digitized speech into such microphone. 

The system and method can 
communicate by composing and transmitting mes- 
sages on an automatic communication network, 
such as an automatic telephone switching system 
wherein speech alone is employed to both com- 
pose and effect the automatic transmission of mes- 
sages, thereby eliminating the need to operate a 
keyboard. 

The system and method can 
compose and automatically transmit messages with 
minimum human effort and minimum delay ordinar- 
ily experienced when messages are composed and 
transmitted by keyboard operation. 

The system and method can 
compose messages and effect their automatic 
transmission to select individuals or locations in an 
automatic switching network wherein auxilliary 
functions relating to message transmission and re- 
ceipt are controlled by speaking select speech into 
a microphone. 

The system and method can 
automatically compose and transmit messages 
from a central message forming station which is 
accessible by users of the system to both com- 
pose and transmit messages and receive mes- 
sages. 

The system and method can employ both 
manually operated switch means and automatic 
speech recognition computing means to effect cor- 
rect message composition. 

The system and method can provide for data 
generation and recording which may be easily 
monitored in response to select speech com- 
mands. 

A composed message data may be automati- 
cally displayed as it is generated. 

in the present message composing system and 
method, message data may be selectively erased, 
corrected or changed in a rapid manner in re- 
sponse to select speech commands spoken by the 
person composing the message. Also pictorial data 
may be incorporated inot a message or provided 
therewith to be transmitted to a select recipient. 

Select message data may be available for local 
monitoring and monitoring from a remote location 
in response to the generation of select control 
signals. 

Another feature is the provision of an automatic 
information generating and transmission system 
which may be operated by speech commands to 
generate and automatically transmit select informa- 
tion derived from a memory on a communication 
network. 

The invention will be described now by way of 
example only, with particular reference to the ac- 
companying drawings. In the drawings: 

FIG. 1 is a schematic diagram of an automatic 



message composing and transmission system, 
and 

FIG. 2 is a flow diagram illustrating the operation 
of the message composing and transmission 

5 system of FIG. 1 

In FIG. 1 is shown an electronic system 10 for 
generating and transmitting data in the form of 
messages, which are composed when a person 
speaks select words of speech into a microphone 

70 11, wherein such select speech and the resulting 
speech signals output by the microphone are com- 
puter processed and analyzed to provide such 
communication variables as the body of a message 
or a portion or portions thereof, codes defining 

is identification of the message, a code or codes 
defining the person originating or generating the 
message, the recipient or destination of the mes- 
sage, the routing or path of communication for the 
message, the time and date the message was 

20 originated and/or transmitted, the location of the 
sending station for the message, message priority 
and/or classification, the required reply or feedback 
information relating to the receipt of the message 
as well as code signals which are operable to 

25 compose or assemble the entire message, etc. 

The output of microphone 1 1 is amplified by an 
amplifier 12, the output 13 of which is passed 
through a switch 14 to a selected of a plurality of 
circuits which are employed in composing informa- 

30 tion or messages, in temporarily storing message 
components and in effecting the electrical or light 
wave transmission of messages on a switching 
network to one or more selected terminal circuits or 
receivers thereof. 

35 Switch 14 may comprise a manually operable, 
sound speech activated switch with more than two 
outputs, which is operated either by hand and/or 
signals generated by a speech recognition com- 
puter 19 which recognizes select speech signals 

40 generated on the output of a transducer or micro- 
phone 1 1 when a person.about to compose a mes- 
sage, speaks a select word or words. The speech 
analyzing computer 9, which may comprise speech 
signal recognition electronic circuitry associated 

45 with a microelectronic computer chip, such as the 
General Instruments Corp. SP-1000, decodes and 
analyzes speech signals output by the microphone 
11 and passes the resulting recognition code sig- 
nals to a digital computer 32 having an input-output 

so port 14A, an output of which is applied to control 
the operation of switch 14 in the mode of oper- 
ations illustrated in FIG. 1. One output 15 of switch 
14 passes the analog speech signals to an auto- 
matic gain controlled amplifier 15A, the output of 

55 which is connected to an analog-to-digital converter 
17 having an output connected to the input of 
speech analyzing computer 19, which analyzes the 
digitized speech signals received for automatic rec- 
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ognition purposes. 

A second output 16 of switch 14 is connected 
to a second analog-to-digital converter 18, which 
digitizes the received speech signals, defining the 
body of a message and passes same through an 5 
input-output port 20 for a memory 24 t such as a 
solid state random access memory or RAM, in 
which the body or one or more select portions of 
the message are temporarily stored until the entire 
messages including control codes signals therefore io 
such as switching signals for use in routing the 
message to one or more receivers or recipient 
terminals, have been generated in sequence and 
stored in such memory. 

Recognition control signals generated by the rs 
computer 19 when it automatically recognizes 
digitized speech signals generated when select 
speech is spoken into the microphone 11, are 
passed therefrom to address two memories 21 and 
22 to cause them to generate information defining 20 
code signals in sequence which are passed to 
memory 24. Memory 21 is addressed to generate 
select messages or parts of messages, such as 
words, phrases or sentences in accordance with 
the addressing code generated on the output of 25 
computer 19, and such information is passed on 
output 21 A to memory 24 through a data bus 25 
and recording input 25A as a pulse train or tarins. 
A multi tude of messages of any length may be 
recorded in memory 21 which may comprise an 30 
electrically or otherwise erasable memory such as 
an EEPROM, which is programmable by selectively 
operating a keyboard or other means to simplify 
the generation of messages or message compo- 
nents. For example, one or two select words of 35 
speech, such as a number or plurality of numbers 
spoken in a given sequence into the microphone 
11, may be employed to generate code signals 
defining the body or portions of a message defin- 
ing select words phrases and sentences and/or to 40 
effect reproduction of same from memory 21 . 

Memory 22 contains a plurality of auxiliary 
codes defining one or more variables as described, 
such as routing or switching signals, message re- 
cipient identification signals, etc., which are selec- 45 
tiveiy reproduced therefrom and are recorded in 
the RAM 24 in sequence with the other signals 
generated. A third memory or computer 28, which 
is connected to be selectively activated by signals 
output by computer 19, retrieves codes defining 50 
such variables as time and date, etc. from a 
calendar/clock signal generator 28, which codes 
are transmitted to and recorded in RAM 24. Upon 
receipt of speech signals generated when an end- 
of-message word, such as the word "stop" or a 55 
combination of words which are not normally spok- 
en, are spoken into the microphone, speech ana- 
lyzing computer 19 generates a control signal on 
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an output 20, which control signal is sensed by 
computer 32 and is utilized to generate sequential 
addressing signals for addressing the memory 24 
so as to clock out the message recorded therein on 
an output which is connected through a data bus 
communication network 50. such as an automatic 
telephone switching system. 

To permit the person composing messages to 
monitor the information generated when select 
speech is spoken into the microphone 11 and the 
speech signals output thereby are electronically 
recognized, such as the information defining the 
body of the message and the auxiliary information 
which includes routing and destination cedes, a 
display 40, such as a character writing cathode ray 
tube or solid state LCD display, is provided, which 
is controlled to display one or more lines of char- 
acters defining the information which is stored in 
memory 24. Oisplay 40 is controlled by a display 
driver 38 which receives signals output by the 
speech recognition computer 19 and/or the mem- 
ory 24 as the latter is automatically queried by 
signals generated by computer 32. If an error is 
visually discerned, the operator may effect com- 
plete erasure of the memory 24 or the select 
erasure of select codes or portions of messages 
recorded in such memory., by manual means, such 
as by selectively operating the keys of an encoded 
keyboard 31 and/or by speaking select words of 
speech into the microphone. In the latter means for 
correcting errors, coded signals output by the 
speech analyzing computer 19 are employed to 
effect such function. 

Speech recognition by means of the electronic 
speech signal recognition computer 19 and auxil- 
iary control means, may also be employed to 
change the auxiliary codes as well as the data or 
message signals by effecting erasure of all or 
selected portions of the signals which are stored in 
memory 24 in accordance with erasure control 
signals generated when select words of speech are 
spoken into the microphone 1 1 and are electron- 
ically recognized. Speech recognition computer 19 
contains circuitry, or is connected to suitable exter- 
nal logic switching circuits, which may be defined 
by or provided in the computer 32 which is op- 
erable to generate code signals for controlling such 
functions as (a) the detection of select portions of 
messages or message codes which are recorded 
in memory 24, (b) control message erasure or 
portions thereof such as recordings of select 
words, phrases, sentences and paragraphs or other 
data defining portions of the message; (b) rearran- 
ging select portions of the message or message 
elements; (c) adding new codes to selected loca- 
tions of the message or messages,, etc. 

System 10 may also be supported in a porta- 
ble housing, wherein the output 25B of memory 24 
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is connected to activate a speaker or tone gener- 
ator 45 which may be acoustically coupled to a 
telephone handset or a microphone of a modem 
45M. Thus the system may be made portable to 
permit the user to generate and prepare messages 
while away from his office or place of work and to 
transmit same via telephone to any telephone ter- 
minal in an automatic telephone switching system 
by manually dialing the desired number or by 
using the switching codes generated by speaking 
select speech into the microphone 11 to effect 
such automatic phone line connection. The system 
10 may thus be used to effect automatic telephone 
line connections between two telephone terminal 
circuits by speaking one or more select words into 
the microphone 11, electronically recognizing the 
speech signals generated to automatically query 
the memory 21 , causing a select telephone switch- 
ing code to be generated on the output of such 
memory and converting such code to a tone code 
in a tone code generator which is connected to an 
output of outputs of memory 21. By acoustically 
coupling the output or such tone generator to a 
telephone microphone or handset, the tone signals 
generated may be applied to the telephone line 
and switching system for effecting the automatic 
connection of the memory terminal or junction, with 
another terminal or junction in the switching net- 
work. 

While the digital computer 32 may contain 
electronic circuits for generating digital synthetic 
speech signals of select words of speech defining 
all or one or more portions of the body of a 
message when select speech is spoken into the 
microphone 11 and recognized by the speech sig- 
nal recognition computer 19 which applies select 
coded control signals to generate such select syn- 
thetic speech signals, an auxiliary synthetic 
speech generating computer and memory 46 are 
shown connected to data bus 25 for receiving input 
control signals generated on the outout of the com- 
puter 32 for generating "select speech signals on an 
output thereof. Such synthetic speech signals may 
be applied to effect one or more of several func- 
tions, one of which is to generate sounds of select 
words of speech on the output of the speaker 45 to 
permit the person operating system 11 to. receive 
select instructions from the computer 32 relating to 
message generation, transmission and receipt A 
second function is to provide select synthetic 
speech signals defining all or one or more portions 
of a message on the input to the message com- 
posing memory, RAM 24 in accordance with the 
commands or speech spoken into the microphone 
11. A thrid function of the speech signal generator 
46 is to provide speech signals on the input to the 
modem 45M to which the speaker 45 is coupled, 
which latter signals do not form part of the com- 



posed message but provide auxiliary data or 
instructions to the recipient of the message, such 
as a verbal indication of its availability or impor- 
tance. 

5 Also provided in system 10 is a receiver 47, 

which may be part of the modem 45 or the speaker 
of a telephone handset, which is coupled to a 
microphone 48 for receiving and transmitting one 
or more coded electrical signals or tones from the 

10 terminal circuit to which the output of system 10 is 
connected, to the computer 32 for effecting feed- 
back control, such as the generating of signals 
defining the message or body of the message and 
end-of-message signals after the connection has 

75 been established. The output of microphone 48 is 
connected to an amplifier and transmitter 49 which 
is shown connected directly to the digital computer 
32 and/or to an intermediate code responsive cir- 
cuit or relay 49R which responds to feedback code 

20 signals received by the receiver 47 and generates 
a code signal which is applied to an input to the 
computer 32. 

Although not shown, an address circuit or de- 
vice may be disposed between the output of digital 

25 computer 32 and the message composing and 
storage memory 24 to permit address signals gen- 
erated by such computer when select keys of the 
keyboard 31 are activated and/or generated as 
select codes on the output of the speech recogni- 

30 tion computer 19, to be applied to effect the re- 
production of all or select portions of the message 
signals recorded in memory 24 and their applica- 
tion to display driver 38 for display such selectively 
reproduced data for selective monitoring by the 

35 operator of the system, such as the person com- 
posing the message or another person seeking to 
monitor the message or portion thereof recorded. 

Select keys of keyboard 31 may be activated 
to effect message editing, correction and erasure 

40 as well as the generating of select portions of the 
body of the message with keyboard generated 
code signals and/or signals derived from one or 
more of the auxilliary memories, such as memories 
21 and 22 or one or more additional memories (not 

45 shown) which may comprise one or more RAM 
memories or recorders containing selectively repro- 
ducible words, phrases, sentences, paragraphs or 
pages of message information which are so selec- 
tively accessible and operable to apply the selec- 

50 tively reproduced signals to the message compos- 
ing memory 24. Coded control signals output by 
speech signal recognition computer 19 when select 
speech is spoken into microphone 11 and recog- 
nized thereby may also be employed to address 

55 such memory or memories to reproduce select 
message information therefrom and apply same to 
be recorded in memory 24 as described in the 
composition of messages. 
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While a decoder 28 is shown connecting the 
output of computer 32 to various components and 
subsystems of the system 10, it may be replaced 
by a junction if decoding means is provided with 
each port controller and the diesplay driver 38. 

Also shown in FIG. 1 is a connection between 
the data bus 25 and an output of the terminal 
circuit of system 10 to the terminal network switch- 
es 50 of an automatic switching system 52 such as 
an automatic telephone switching and connection 
system. Notation 53 refers to a connection estab- 
lished between the automatic switching system 52 
and a select remote terminal circuit 54 thereof, 
such as the telephone terminal circuit of the recipi- 
ent of the message composed by the operator of 
system 10. A receiver 25 receives the first part of 
the composed message 'which includes a query 
code which is applied to a code responsive tone or 
code generator 56 which transmits a tone or code 
on the connected circuit back to the sending sta- 
tion which is transmitted on the data bus 25 to the 
computer 32 which controls memory 24 to repro- 
duce the remaining portion of the message includ- 
ing the body of the message after the initial portion 
or portions thereof have effected the switching 
functions necessary to effect the connection to the 
one or more receiving stations. A memory or re- 
corder 57 at the receiving station 54 records the 
body of the message and any auxilliary message 
signals, such as a flag signal or signals employed 
to activate a display or warning device that the 
message has been received and recorded. 

It is also noted that, while microphone 1 1 may 
comprise a conventional microphone connected to 
a computer terminal which includes computers 19 
and 32 as well as the other circuit elements and 
subsystems illustrated in FIG. 1 or modifications 
thereto as described, such microphone may also 
comprise, or be supplemented with, the micro- 
phone or mouthpiece of a conventional telephone, If 
a suitable modem is employed to which such tele- 
phone microphone and its speaker is coupled, then 
speech signals generated by a person speaking 
into the microphone or mouthpiece of any remote 
telephone which is connected to such modem by 
dialling or other means may be employed, as de- 
scribed, to provide coded control signals when 
select speech signals are recognized by computer 
19 for controlling computer 32 to effect select 
message composition and transmission to any oth- 
er select terminal or recipient in the system as well 
as the select reproduction of the message or mes- 
sages in the memory 24 generated by the same or 
another person pr person at the location of system 
10 or at any other remote location which is simi- 
larly connected to the terminal containing system 
10 when message generating and transmission sig- 
nals are so generated when select speech signals 



are received thereby. 

In the flow diagram illustrated in FIG. 2, flow 
control of the electronic message composing and 
forwarding system 10 starts at step 100 when the 

5 operator of the system either speaks a select word 
or words of speech into the microphone or man- 
ually closes the start switch. System variable and 
processor start-up is accomplished at step 101. 
Operational flow proceeds to step 102 where new 

70 variables associated with the message to be com- 
posed, such as the time or length of the message, 
location of a message in memory, priority or impor- 
tance of the message,time and date of composition 
of the message, deadline or time in which a re- 

75 sponse or reply is required, programming of a 
speech signal generating computer or loading of its 
memory with signals relating to a speech look-up 
table.etc. Control thereafter passes from step 102 
to 103 at which latter step monitoring is automati- 

20 cally effected of the code and control signal gen- 
erating subsystem such as the speech recognition 
computer, the keyboard, if utilized, to detect their 
outputs, whereupon a timer is set and control 
passes to step 105 where code or speech signals 

25 defining the body of a message, command and 
routing codes are digitized and entered in memory 
to compose the entire message. The inputs to such 
memory are constantly monitored at step 106 
which, if detected, results in resetting the timerat 

30 step 107. If so reset, logic flow resumes at step 
105 whenever an input activity is sensed. If no 
input activity is sensed at step 106, contro, passes 
to step 108 where the count of the timer is 
checked to detect if it has run out. If the timer has 

35 not completed its cycle, control returns to step 106 
where the outputs of the speech recohnition com- 
puter and the keyboard are sensed. Whenever 
output and input activity are not sensed during a 
complete timed cycle, flow passes to step 109 at 

40 which the input message is parsed into segments 
defining routing.message composition, identification 
of sender and message recipient .etc. Such parsing 
may be accomplished by the computer when it 
detects key words or by means of special syn- 

45 tatical structures particular codes forming select 
parts of the message selectively reproduced from 
the memory. Control next passes from step 109 to 
110 where the selectively generated message is 
displayed or is generated as audible speech from 

so speech signals generated on the output of a syn- 
thetic speech signal generator as described. There- 
after flow continues at step 111, at which step the 
input message component signals are automati- 
cally scanned to determine if the message and its 

55 associated control and switching signals have been 
completely generated and recorded in memory. At 
step 111 missing information may be either auto- 
matically inserted into the composed message 
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from reproductions of signals previously generated 
as described and recorded in memory or when the 
person composing the message personally reen- 
ters the missing data by speaking select words into 
the microphone, operating the keyboard or other 
means for generating the missing component or 
components of the message. For example, the 
destination or name of the person to which the 
message is to be sent may be spoken into the 
microphone to generate a respective code defining 
same and the speech recognition computer may 
operate thereafter to recognize the resulting 
speech signals and to generate and insert the 
necessary signals, such as the switching signals 
necessary to regenerate the destination or switch- 
ing code signals to define the telephone terminal 
circuit of the recipient, the address of the recipient 
or other routing signals, if such were not specifi- 
cally generated and included in the message sig- 
nals scanned. If an error or omission is detected at 
step 111, control passes to step 112 where data 
indicating the error condition is displayed and/or 
generated as synthetic speech. Thereafter control 
passes to step 113 at which a timer is 
set.whereafter control passes to step 114 at which 
command signals are generated by keyboard op- 
eration or by speaking select speech into the mi- 
crophone to effect editing by means of an elec- 
tronic editing subsystem. 

Control next passes from step 114 to 115 at 
which editing commands are entered and execut- 
ed, After the entry of each editing command.the 
timer is reset at step 116 and operation returns to 
the activation of the editing subsystem at step 
1l5.if step 117 is reached and the timer has not 
run out, system flow proceeds to step 109 and 
proceeds through step 1 1 1 as described. 

If no errors or omissions are detected during 
steo 111, control passes to step 120 wherein the 
person operating the system is prompted to speak 
select speech into the microphone for generating a 
command or commands which are operable to 
effect any desired changes in the body of the 
message, and/or any other portion or portions of 
the message such as the portions thereof defining 
the destination or destinations, person or persons 
to whom the message is to be sent and the routing 
or switching signals necessary to properly transmit 
the message through the switching network or 
automatic telephone switching system. If such ed- 
iting is requested by the user or sender.as the 
result of monitoring the information displayed , 
control again proceeds to step 113 and continues 
as described to permit the error or error or omis- 
sions to be corrected. 

If the editing device or subsystem is not ac- 
tivated at step 120, control proceeds to step 121 
where the operator is queried to provide additional 



instructions, such as an oder to hold the message 
in memory for a specified time before transmitting 
it to one or more of a plurality of selected destina- 
tions or recipients, or to cancel ail or a portion of 

s the message, or to transmit a select portion or 
portions of the message to one or more select 
persons or terminals of the communication system, 
tf additional instructions are requested, control pro- 
ceeds from step 121 to step 122 at which select 

io control words are recorded in the memory or dic- 
tionary for the speech recognition computer. Con- 
trol then passes to step 123 where a select scratch 
area of the memory is activated for use in effecting 
subsequent automatic speech recognition func- 

75 tions, to define, for example, the integrity of the 
message just generated. Control may then resume 
at step 104 and continue as described. 

If no special instructions were required at step 
121 control passes to step 124 where the time the 

20 message is generated or entered is added as a 
code or code signals to the message and the 
message is either held in memory for a select time 
or immediately reproduced from temporary mem- 
ory and transmitted to the automatic communica- 

25 tion system. Control then returns to step 102 where 
the system is provided in a state of readiness to be 
operated for generating and recording a new mes- 
sage. 

Modifications to the compsttion and operation 

30 of the message composing and transmitting sys- 
tem described and illustrated in the drawings are 
noted as follows: 

1. The body of a message composed and re- 
corded in memory for transmission to one or 

35 more selected recipients or terminal circuits of 
the automatic communication network or auto- 
matic telephone switching system may be com- 
posed of (a) digital speech signals generated by 
digitizing the analog speech signals generated 

40 when speech defining the words of the message 
is spoken into the microphone; (b) digitized syn- 
thetic speech signals generated from a message 
composition memory containing a plurality of 
messages or portions of messages such as se- 

4S lectively reproducible digital speech signals of 
words,phrases,sentences, paragraphs or pages 
of alpha-numeric characters defining words or 
other data which is selectively reproducible from 
such memory in response to address signals 

so generated by the speech signal recognition 
computer when select speech is spoken into the 
memory and recognized thereby; (c) a combina- 
tion of digitized analog speech signals gener- 
ated when speech is spoken into the micro- 

55 phone as in (a) and digitized synthetic speech 
signals generated as in (b) recorded in the mes- 
sage recording memory as one or more groups 
or trains of such signals in the desired sequence 
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to make up the entire memory. 

2. Messages generated and transmitted to the 
automatic switching network as described may 
be routed to one or more intermediate locations 

in such network are temporarily stored thereat 5 
before being retransmitted from each to the next 
storage location or the destination terminal in a 
communication system where a plurality of mes- 
sages may be simultaneously available in the 
network for transmission to the same terminal ro 
circuit or recipient. Such intermediate message 
storage at one or more locations may be op- 
erated to advantage to prevent interference be- 
tween two or more messages generated and 
transmitted simultaneously to the network and to 75 
allow messages to be transmitted and received 
on a prior ity basis. 

3. Messages generated and recorded in tem- 
porary memory at the message composition sta- 
tion, may be retained in such memory until 20 
requested by a recipient or a person authorized 

to receive same, whereupon when a request 
code signal is received from a requesting station 
which is connected to the sending station, the 
requested message is automatically reproduced 25 
from such memory and transmitted on the con- 
nected circuit through the switching network or a 
permanent communication link to the station re- 
questing same. Such requests may be effected 
by means of request codes generated by an 30 
automatic controller or computer or by speaking 
select speech into a microphone at the request- 
ing station or terminal and computer processing, 
analyzing and recognizing the resulting speech 
signals as described, which are transmitted ei- 35 
ther on the established circuit to the sending 
station or a circuit established by computer rec- 
ognition of select speech signals generated by 
speaking select speech into a microphone at the 
requesting station. 40 

4. The system illustrated in FIG. 1 may be 
modified to permit the generation and automatic 
transmission of select information other than 
speech or digital message signals of the types 
described. For example, an automatic video or 45 
picture signal generating means such as a fac- 
simile generator or video camera scanning se- 
lected of a plurality of documents or other im- 
ages, may be controlled in its operation to gen- 
erate select analog and/or digital video signals 50 
on an output thereof extending to the data bus 

25 in response to control signals generated on 
the outout of a speech recognition computer, 
such as 19, after a select communication link 
has been established with a select terminal cir- 55 
cuit as described, which terminal cirvcuit in- 
cludes an automatic recorder for the facsimile or 
picture data transmitted thereto. The entire 



transmitting and recording operation may be ef- 
fected under the control of the computer 32 
which may also be operable to control speech 
message signal generation, recording and trans- 
mission as described. 



Claims 

1. An automatic electronic communication system 
comprising in combination: 

(a) a message composing and sending station 
including a first transducing means, such as a 
microphone, for transducing sounds of speech 
to electrical signals, 

(b) first electronic circuit means-including elec- 
tronic computing means for receiving, process- 
ing and analyzing signals output by said first 
transducing means in a manner to recognize 
signals generated when select words of speech 
are spoken into said microphone, said first cir- 
cuit means being operable to generate control 
signals in accordance with the words spoken 
into said microphone, 

(c) second electronic circuit means connected to 
receive signals output by said first electronic 
circuit means for generating code signals which 
vary in accordance with speech signals recog- 
nized by said first electronic circuit means, 

(d) third electronic circuit means including a 
memory connected to receive signals output by 
said second electronic circuit means and to 
record said signals therein, 

(e) control means for causing said memory to 
generate selected of the signals recorded there- 
in on an output, 

(f) means controlled by a person speaking into 
said microphone for activating said control 
means upon completing a message to cause 
said memory to generate the complete message 
in the form of digital speech signals on said 
output, 

(g) electrically operable driving means connect- 
ed to receive signals defining information gen- 
erated by said second electronic circuit means, 

(h) intelligible indicating means connected to 
said driving means for intelligibly indicating in- 
formation representative of the words of speech 
spoken into said microphone so as to permit a 
person composing messages to monitor the 
contents of messages generated by speaking 
into said microphone, 

(i) a communication network connected to the 
output of said memory for receiving signals re- 
produced from said memory, 

(j) a plurality of terminal circuits of said commu- 
nication network, each containing a respective 
recording means for message signals received 
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thereby, 

(k) switching means in said communication net- 
work, 

(i) code responsive means in said network con- 
nected to control the operation of said switching 
means, 

(m) said second electronic circuit means being 
operable in response to the speaking of select 
words of speech into said microphone to gen- 
erate code signals to which said control means 
for said switching means at said network is 
responsive to properly operate said switching 
means of said network and to cause messages 
transmitted to said network to be gated through 
said switching means to selected of said receiv- 
ing circuits of said network. 

2. A system in accordance with claim 1 including 
means for digitizing analog signals of select 
speech spoken into said microphone and recording 
the digital signals so generated directly in said 
memory in a select order along with the code 
signals generated on the output of said second 
electronic circuit means, 

3. A system in accordance with claim 1, said 
intelligible indicating means comprising an elec- 
tronic display means and means controlled by the 
person speaking select speech into said micro- 
phone for causing said display means to display a 
select portion of the message recorded in said 
memory. 

4. A system in accordance with claim 1 including 
digital-to-analog conversion means connected to 
the output of said memory, a speaker connected to 
receive analog signals generated by said digital-to- 
analog conversion means to generate sounds to 
speech and means controlled by the person speak- 
ing into said microphone for selectively reproduc- 
ing message signals recorded in said memory and 
applying same to said digital-to-analog conversion 
means to permit such person to listen to a select 
portion of a message recorded in said memory. 

5. A system in accordance with claim 1 including 
means located at select terminal circuits of said 
communication network operable to receive mes- 
sages transmitted on said communication network 
thereto for generating and transmitting feedback 
signals to the message sending station indicative 
that a connection has been established and means 
at said sending station for receiving feedback sig- 
nals generated on the connected circuits and in- 
dicating the establishment of the connection. 

6. A system in accordance with claim 5 wherein 
said means indicating the establishment of a con- 
nection between the sending station and a select 
terminal circuit of said communication network in- 
cludes means for querying said memory to cause it 
to generate and transmit the body of a message 
through said communication network to said se- 



lected terminal circuit. 

7. A system in accordance with claim 1 including 
means at select terminal circuits of said commu- 
nication network which are operable to receive 

5 messages transmitted thereto on said communica- 
tion network for generating and transmitting a feed- 
back signal to the message sending station indica- 
tive that a complete message has been received 
thereby and means at said sending station for 

70 receiving said feedback signal and intelligibly in- 
dicating the complete receipt of the body of a 
message by said select terminal circuit and its 
recording thereat 

8. A system in accordance with claim 1 including a 
is speaker at said message composing and sending 

station and means controlled by a person speaking 
select speech into said microphone at said sending 
station for selectively reproducing signals recorded 
in said memory and converting same to analog 

20 speech signals and applying said analog speech 
signals to said speaker to cause it to generate 
sounds of words of speech of the message signals 
recorded in said memory to allow said person to 
monitor the information recorded in said memory. 

25 9. A system in accordance with claim 1 wherein 
said first electronic circuit means is operable to 
recognize select speech signals of speech spoken 
into said microphone which is indicative of the start 
of a message, the destination of a message, at 

30 least a portion of the body of a message and the 
end of a message and said second electronic cir- 
cuit means is operable to generate code signals 
indicative of the start of a message, at least a 
portion of the body of a message, a number defin- 

35 ing the destination of a message for use by said 
code responsive means of said network in estab- 
lishing a select circuit connection with a select 
terminal circuit thereof and said sending station, 
and the end of a message. 

40 10. A system in accordance with claim 9 including 
electronic circuit means for recording a plurality of 
code signals generated by said second electronic 
circuit means when respective select words of 
speeh are spoken into said microphone and the 

45 speech signals output by said microphone are ana- 
lyzed by said first electronic circuit means, which 
plurality of code signals are indicative of a plurality 
of terminal circuits of said communication network 
adapted to receive a single message, means for 

so recording said plurality of code signals in the se- 
quence in which they are generated in said mem- 
ory, means for sequentially reproducing said plural- 
ity of code signals from said memory and applying 
same to said communication network to effect the 

55 establishment of a plurality of communication links 
to respective of said plurality of terminal circuits, 
and means for causing said memory to generate 
code signals defining the body of a message a 
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plurality of times, each time after a communication 
link has been established between said sending 
station and a select terminal circuit and transmitting 
said body of message defining code signals on 
each of said communication links to respective of 
said terminal circuits when it is connected to said 
sending station. 

11. A communication system comprising in com- 
bination with a communication network having a 
plurality of communication terminals, each contain- 
ing means for generating and sending messages 
with at least certain of such terminals containing 
means for receiving, recording and intelligibly in- 
dicating the contents for received messages, and 
improvement comprising: 

(a) a microphone at a first of said terminals into 
which microphone words of speech defining 
control and message information may be spok- 
en to generate output control and speech sig- 
nals, 

(b) first electronic computing means connected 
to receive the signals output by said micro- 
phone, electronically process and analyze same, 

(c) said first electronic computing means includ- 
ing: 

first electrical circuit means for analyzing the 
signals output by said microphone when first 
selected speech indicative of the start of a mes- 
sage generating operation are spoken into said 
microphone and generating a first control signal, 
second electronic circuit means for analyzing 
the signals output by said microphone when 
second selected speech is directed into said 
microphone which is indicative of a selected 
terminal of said system to which a message is 
desired to be transmitted and generating se- 
lected communication control signals, 
third electronic circuit means for processing sig- 
nals output by said microphone when selected 
speech is directed at said microphone which is 
indicative of the body of a message to be trans- 
mitted to said second "terminal and generating 
digital signals defining said message, fourth 
electrical circuit means for processing and ana- 
lyzing signals output by said microphone when 
selected speech is spoken into said microphone 
defining the end of a message which is gen- 
erated when selected speech defining a body of 
the message is spoken into said microphone, 

(d) communication control computing means 
connected to receive communication control sig- 
nals output by said second electronic circuit 
means and applying said latter signals to effect 
a communication link between said first and 
second terminals of said communication net- 
work, 

(e) means operable after a communication link 
has been established between said first and 



second terminals of said network for addressing 
said first memory means at said first terminal 
and causing signals recorded therein to be re- 
produced therefrom and to be transmitted on 
5 said communication link from said first terminal 

to said second terminal and to be recorded at 
the recording means of said second terminal. 

12. A communication system in accordance with 
claim 11 wherein said third means is operable to 

10 digitize the speech signals output by said micro- 
phone when said selected speech defining the 
body of a message is directed at said microphone. 

13. A communication system in accordance with 
claim 11 wherein said third electrical circuit means 

75 includes a speech recognition computer for rec- 
ognizing selected words of speech spoken into 
said microphone and generting coded electrical 
signals indicative of such selected words of speech 
and said second terminal contains synthetic 

20 speech signal generating means connected to the 
receiving means thereof and operable to generate 
selected synthetic speech signals in response to 
the code signals received from said first terminal 
and generated when the words of speech spoken 

25 . into the microphone cf said first terminal and defin- 
ing the body of the message are analyzed and 
recognized by the speech recognition computer 
thereat. 

14. A method of generating and communicating 
30 information comprising: 

a) speaking first select speech into a micro- 
phone located at a first communication terminal 
of a communication network and generating first 
speech signals on the output of said micro- 

35 phone, 

b) computer processing and analyzing said first 
speech signals and generating a first control 
signal, 

c) employing said first control signal to condition 
40 a first memory to record information output by 

said microphone, 

d) speaking second select speech into said mi- 
crophone, 

e) computer processing and analyzing the sig- 
45 nals output by said microphone when said sec- 
ond speech is spoken and generating commu- 
nication control signals defined by the content of 
said selected second speech, 

f) recording said communication control signals, 
so g) speaking third select speech defining a mes- 
sage to be communicated into said microphone, 
h) computer processing the signals output by 
said microphone when said third speech is 
spoken and generating digital speech signals, 

55 i) recording said digital speech signals in said 
memory, 

j) speaking fourth select speech into said micro- 
phone defining the end of the message to be 
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communicated, 

k) computer processing and analyzing the sig- 
nals output by said microphone when said fourth 
select speech is spoken and generating an end- 
of-message indicating signal, 5 
I) employing said end-of-message indicating sig- 
nal to activate a communication computer, 
m) operating said communication computer to 
cause it to effect the establishment of a commu- 
nication link between said first communication 10 
terminal and a second communication terminal 
of said communication network, and when said 
communication link has been established, 
n) thereafter reproducing said digital speech sig- 
nals recorded in said memory and transmitting is 
same on the communication link established by 
said communication computer to said second 
communication terminal, and 
o) recording said digital speech signals received 
by said second terminal in a second memory 20 
thereat. 

15. A method in accordance with claim 14 which 
includes also applying said first control signals to 
activate an intelligible indicating means to indicate 

to the person speaking into said microphone that 25 
said first control signal has been generated and 
said memory has been conditioned to record data 
thereafter. 

16. A method in accordance with claim 14 which 
includes applying said communication control sig- 30 
nals to activate an intelligible indicating means to 
indicate to the person speaking into said micro- 
phone that said communication control signals 
have been generated. 

17. A method in accordance with claim 14 which 35 
includes applying said communication control sig- 
nals to control an intelligible indicating, means to 
indicate the identification of said second commu- 
nication terminal defined by the communication 
control signals generated as the result of speaking 40 
said second select speech into said microphone. 

18. A method in accordance with claim 14 which 
includes intelligibly indicating to the person speak- 
ing into said microphone the message defined by 

said digital speech signals to permit said person to 45 
determine that such message has been correctly 
composed. 

19. A method in accordance with claim 18 which 
includes speaking selected further speech into said 
microphone and generating a correction control so 
signal for selectively effecting erasure of said 
memory. 

20. A method in accordance with claim 1 8 wherein 
said intelligible indication is effected by visually 
displaying characters and generating synthetic 55 
speech defining one or more select portions of the 
message composed by speaking select speech 

into said microphone. 
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21. A method in accordance with claim 14 which 
includes speaking select speech into said micro- 
phone for generating a plurality of communication 
control signals operable to effect, when selectively 
applied to said communication network, the estab- 
lishment of a plurality of communication links be- 
tween respective of a plurality of communication 
terminals of said network and said first communica- 
tion terminal, and sequentially generating respec- 
tive of said plurality of communication control sig- 
nals on said communication network to establish 
respective links to each of said plurality of commu- 
nication terminals, and after the establishment of 
each communication link, reproducing said digital 
speech signals from said memory and transmitting 
same on each communication link established be- 
tween said first communication terminal and each 
of said plurality of communication terminals after it 
is operatively connected to said first communica- 
tion terminal. 

22. A method in accordance with claim 14 which 
includes speaking fifth select speech into said mi- 
crophone defining a portion of a message to be 
communicated, computer processing and analyzing 
the speech signals output by said microphone 
when said fifth speech is spoken and generating 
address signals and appiying said address signals 
to address a memory containing information re- 
corded therein defining a number of portions of 
messages such as code signals of 
words.phrases.sentences and paragraphs so as to 
cause said memory to reproduce coded electrical 
signals of at least one message portion recorded 
therein, and applying said coded electrical signals 
reproduced from said memory in which said digital 
speech signals are recorded so as to effect the 
recording of messages therein composed of digital 
speech signals generated by speaking select mes- 
sage defining speech into said microphone and 
one or more words.phrases.sentences or para- 
graphs defined by signals reproduced from said 
latter memory. 

23. A method of generating and communicating 
information comprising: 

(a) speaking first select speech into a micro- 
phone and generating first speech signals on 
the output of said microphone. 

(b) computer processing and analyzing said first 
speech signals and generating a first control 
signal, 

(c) appiying said first control signal to condition 
a memory to record information, 

(d) speaking selected second speech into said 
microphone and generating second speech sig- 
nals, 

(e) processing said second speech signals and 
generating first destination defining control sig- 
nals, 
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(f) recording said destination defining code sig- 
nals in said memory, 

(g) speaking third select speech into said micro- 
phone defining the body of a message to be 
transmitted and generating message speech 5 
signals on the output of said microphone, 

(h) processing said message speech signals and 
generating digital message speech signals, 

(i) recording said digital message signals in said 
memory, '0 
(j) thereafter reproducing said destination code 
signals from said memory and applying same to 
effect a control function including the establish- 
ment of a communication channel between said 
memory and a select terminal of a communica- rs 
tion system, 

(k) when such communication channel is estab- 
lished, reproducing said digital message signals 
from said memory and transmitting same on the 
established communication channel to said se- 20 
lect terminal, and 

(1) recording said digital message signals in a 
memory at the selected terminal of said commu- 
nication system. 
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